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Description

Technical field

[0001] The present disclosure relates to coaxial reso-
nators and in particular to a coaxial resonator with die-
lectric disc and metallic element on top of dielectric disc.

Background

[0002] The bandpass filter is in a simplest form com-
posed of a plurality of resonators arranged in such a way
that the input signal is put to an input port, then to the
first resonator and then passes sequentially to a second
and other resonators until it reaches the last resonator
and leaves the filter at an output port.
[0003] Radio Frequency, RF, bandpass filters in e.g.
a base station use air cavity coaxial resonators. This tech-
nology is applied to build filter used in base stations that
handle moderate and high power levels between 10-120
W RF power at frequencies about 500-3000 MHz.
[0004] Dielectric resonators are used to shrink the filter
size and obtain higher Q value in bandpass filters. The
Q value is a quality factor of a resonator, e.g. ratio be-
tween stored energy and dissipated energy within the
resonator. Different dielectric resonators with different
operating mode are used. Some solutions use Trans-
verse Electric, TE, mode that has very high Q value and
moderate size reduction.
[0005] Another example is to use a Transverse Mag-
netic, TM, mode dielectric resonator. It offers higher Q in
the same volume and good power handling capability.
The advantage with TM-mode technique is explained in
detail in Ericsson patent US 8,773,222 B2.
[0006] Today’s market offers a range of high dielectric
material with dielectric permittivity from 10 to 48 with suf-
ficient RF properties such as Q value and thermal ex-
pansions coefficient with a reasonable manufacturing
cost. These types of dielectric materials have been used
in filter with TE mode and TM mode for frequency band
above 1 GHz.
[0007] The previous technologies have size problems
at low frequencies below 1 GHz thus hampering smaller
base stations. US4389624 discloses a coaxial resonator
comprising an outer conductor with closed and open
ends, an inner conductor concentrically disposed in the
outer conductor to establish a short circuit at the closed
end and an open circuit at the open end, and a dielectric
member mounted in the open circuit between the outer
and inner conductors. An electrode is connected to the
open circuit end of the inner conductor with a spacing
from the dielectric member. A conductive plate is provid-
ed between the dielectric member and the electrode. The
dimensions of the conductive plate is appropriately cho-
sen to accommodate frequency variations which might
occur as a result of a connection with an external circuit.
[0008] US2015280302 discloses a cavity filter. The
cavity filter includes: a housing in which at least one cavity

is formed where the housing has a resonator held in the
cavity; a cover joined to an upper portion of the housing;
and a pressing member joined to the cover. An insertion
area is formed in the cover for receiving the pressing
member, where the insertion area includes a thin part
that has a smaller thickness than the main body of the
cover. The pressing member may be inserted in the in-
sertion area to press the thin part. The pressing member
includes an insert part that is inserted in the insertion
area, and an elastic member that is joined to a lower
portion of the insert part to press the thin part. The cavity
filter can provide stable properties as the resonators are
joined to the ground in a stable manner.

Summary

[0009] The object is to obviate at least some of the
problems outlined above. In particular, it is an object to
provide a coaxial resonator whereby when used in a filter,
it allows for filtering low frequencies below 1 GHz. These
objects and others may be obtained by providing a co-
axial resonator and a filter according to the independent
claims attached below. A further object is to enable small-
er filters at lower frequencies e.g. below 1GHz.
[0010] According to the main embodiment, a filter as-
sembly is defined in claim 1.
[0011] The coaxial resonator and the filter have several
advantages. One possible advantage is that the embod-
iments may enable smaller filters at lower frequencies.
The coaxial resonator may improve power handling
which may be important with reduced size of filter. The
quality factor may be improved. The air gap between cov-
er lid and top surface of conventional coaxial resonator
is replaced by a dielectric disc which may make temper-
ature shift of frequency easier to control by choosing of
proper thermal expansion coefficient of dielectric disc.
By having the conductive element being part of the co-
axial resonator, not only is a better contact between the
dielectric material and the conductive element achieved,
but also, having the conductive element being relatively
thin thereby somewhat flexible, the conductive element-
compensates for expansion and/or shrinking of the ma-
terial of e.g. the housing of the filter due to temperature
changes. Further, the coaxial resonator described herein
is also easily replaceable since it is fastened to the filter
by being inserted into a hole of the lid or cover of the
filter, the filter comprising a housing comprising a chassis
and the lid/cover. The chassis may have one or more
cavities and the cover/lid has one or more holes corre-
sponding to the cavities. The coaxial resonator described
herein may be inserted into the hole of the cover/lid,
thereby being positioned in one of the cavities of the chas-
sis. Once inserted into the hole, the coaxial resonator
may be screwed or otherwise fastened to the bottom or
the floor of the chassis and also being fastened to the
cover/lid by means of being screwed in the lid/cover. In
this manner, the coaxial resonator may be removed from
the filter if necessary, for example if it malfunctions and
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needs to be replaced. A new coaxial resonator may then
be inserted into the hole and fastened as described above
and then optionally also tuned. In typical filters, to replace
one of the resonators, a cover/lid needs to be removed
and later on placed again on a chassis of the filter. In
such a case all resonators can be affected and costly
retuning of a whole filter could be needed. This solution
has significantly higher costs when compared to the pre-
sented solution where only one resonator needs to be
replaced and/or tuned.

Brief description of drawings

[0012] Embodiments will now be described in more de-
tail in relation to the accompanying drawings, in which:

Figure 1 is a cross section of filter assembly 100
according to an exemplifying embodiment.

Figure 2 is an illustration of a cross section of a filter
housing 110 comprising a filter chassis 130 and filter
cover 140 according to an exemplifying embodi-
ment.

Figure 3 is an illustration of a first fastening screw
144 that may be placed in filter cover 140 and a tuning
screw 180 optionally being placed axially in the mid-
dle of first fastening screw 144.

Figure 4 is an illustration of a cross section of a co-
axial resonator 160 with a dielectric disc 120 with a
hole placed on the coaxial resonator 160 and a con-
ductive element 150 placed on dielectric disc 120.

Figure 5 is an illustration of a cross section of a filter
housing 110 comprising a filter chassis 130 and filter
cover 140 according to another exemplifying embod-
iment.

Figure 6 is a cross section of filter assembly 100
according to an exemplifying embodiment.

Detailed description

[0013] A dielectric permittivity higher than approxi-
mately 80 with sufficient RF properties and a reasonable
cost needs to be able to use TM mode resonator for low
frequency band to keep the same size of filter as it is for
high frequency band. Unfortunately, authorized dielectric
material suppliers could not succeed to develop dielectric
material with higher permittivity than approximately 48
that has sufficient RF properties such as Q value and
temperature coefficient.
[0014] Embodiments herein relate to e.g. a modified
resonator design that works with quasi-TEM by adding
a dielectric disc on top of a standard coaxial resonator
made of metal. Such embodiments may enable smaller
filters at lower frequencies below 1 GHz, e.g. allowing

keeping building practice with the same size for different
frequencies.
[0015] Figure 1 is a cross section of filter assembly
100 according to an exemplifying embodiment. A filter
housing 110 comprises a coaxial resonator 160 with a
dielectric disc 120 with a hole, on top of the coaxial res-
onator 160. The filter assembly 100 may comprise one
or more coaxial resonators 160 with a respective dielec-
tric disc 120.
[0016] Figure 1 illustrates the coaxial resonator 160
being made of metal being connected from top side to
the first surface of a dielectric disc 120 with a hole. Even
though not illustrated in the figures, the coaxial resonator
and the dielectric disc 120 seen from above are generally
circular, wherein the dielectric disc 120 is also generally
circular and has a hole at its centre. The dielectric disc
120 with a hole is connected to a conductive element 150
on the second surface. However, it shall be pointed out
that the dielectric disc 120 seen from above may be oval,
polygon with e.g. 6, 8 or 12 walls/sides etc. or any other
shape having a hole as described in more detail below.
[0017] Embodiments herein relate to a coaxial resona-
tor, which will now be described with reference to figure
4.
[0018] Figure 4 is an illustration of a cross section of
a coaxial resonator 160 with a dielectric disc 120 with a
hole placed, on the coaxial resonator 160. A conductive
element 150 is connected/fastened to dielectric disc 120.
[0019] Figure 4 illustrates the coaxial resonator 160
having a first side 161 and a second side 162, wherein
the coaxial resonator also comprises a dielectric disc 120
having a first surface 121, a second surface 122 and a
hole, wherein the second side 162 of the coaxial reso-
nator 160 is connected or fastened to the first surface of
the dielectric disc 121 wherein the coaxial resonator 160
further comprises a conductive element 150 connected
to second surface 122 of the dielectric disc.
[0020] There are different types of resonators, e.g. co-
axial, dielectric, crystal, ceramic, Surface Acoustic Wave
(SAW) and YIG resonators. The different types of reso-
nators may be used in different applications and/or en-
vironments. A coaxial resonator is usually implemented
as high Q inductor, which when combined with a capac-
itor creates a resonant circuit.
[0021] The coaxial resonator 160 is illustrated in figure
4, in a cross-section view, having a first side 161 and a
second side 162. Even though not illustrated, looking
from the top, being looking from the second side 162 of
the coaxial resonator 160, the coaxial resonator may in
one embodiment be circular having a hole at its centre.
On top of the second side 162 of the coaxial resonator
160, the dielectric disc 120 is arranged in such a manner
that good conductive contact is achieved between the
coaxial resonator 160 and the dielectric disc 120. The
dielectric disc 120 is illustrated having a first surface 121,
a second surface 122 and a hole. Again, although not
illustrated, looking from above the dielectric disc seen
from its second surface 122 may be circular having a
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hole at its centre corresponding to the hole of the coaxial
resonator 160. The dielectric disc may make temperature
shift of frequency easier to control by choosing of proper
thermal expansion coefficient of dielectric disc. By having
the conductive element 150 being part of the coaxial res-
onator, not only is a better contact between the dielectric
material and the conductive element achieved, but also,
having the conductive element being relatively thin there-
by somewhat flexible, the conductive element-compen-
sates for expansion and/or shrinking of the material of e.
g. the housing of the filter due to temperature changes.
[0022] Figure 4 further illustrates the coaxial resonator
160 comprising the conductive element 150 connected
to the second surface 122 of the dielectric disc. The con-
ductive element 150 is arranged in such a manner that
good conductive contact is achieved between the con-
ductive element 150 and dielectric disc 120. In some em-
bodiments the coaxial resonator 160 may have a first
projecting element 163 that may have for example form
of sharp edge or small conductive area or similar for bet-
ter electric contact between coaxial resonator 160 and
the housing/chassis 110/130 on the first side of coaxial
resonator 161.The conductive element 150 provides
good and stable conductive contact to dielectric disc and
on the other side the conductive element 150 provides
good conductive contact to the filter cover 140 by first
contact means 141 with first fastening screw 144 when
the coaxial resonator is used in filter 200. By using con-
ductive element 150 good conductive contact to the di-
electric disc 120 is separated from good conductive con-
tact to filter cover 140. Generally, it may be difficult to
obtain good conductive contact between dielectric (in
particular embodiments ceramic) parts and metallic parts
such as e.g. cover that usually differ significantly in tem-
perature expansion coefficients. By using conductive el-
ement 150 good permanent contact between dielectric
disc 120 and conductive element 150 may be provided.
The good metallic contact between conductive element
150 and the filter cover 140 that is reversible is created
by first contact means. Moreover, the conductive element
150 may be e.g. somewhat flexible to accommodate for
the difference of temperature expansion coefficients of
the dielectric disc 120, the conductive element 150 and
filter housing 110. In some embodiments the conductive
element 150 may have a second projecting element 151
that may have for example form of sharp edge or small
conductive area or similar for better electric contact be-
tween conductive element 150 and the lid/cover 140 on
the side of conductive element 150.
[0023] At least a part of the first surface 121 and a part
of the second surface 122 may be provided with a metallic
layer or may be metallised.
[0024] The metallisation or the metallic layer may en-
able the dielectric disc being good conductive contact
with the coaxial resonator 160 and the conductive ele-
ment 150. The dielectric disc 120, which may also be
referred to a ceramic disc, may be partially metallised on
the first and second surfaces 122 and 122 or may be

completely metalized on the first and second surfaces
121 and 122. Alternatively, one surface may be partially
metallised and the other may be fully metallised. In this
manner, a good conductive contact between the second
side 162 of the coaxial resonator 160 and the first surface
121 of the dielectric disc 120 is enabled. Likewise, a good
conductive contact between the second surface 122 of
the dielectric disc and the conductive element 150 is en-
abled.
[0025] In an example, the dielectric disc 120 is fas-
tened to the coaxial resonator 160 by means of soldering
or gluing, or a combination thereof, i.e. the first surface
121 of dielectric disc 120 is fastened to the second side
162 of coaxial resonator (160) by means of soldering
and/or gluing. Likewise, the conductive element 150 is
fastened to the dielectric disc 120 means of soldering or
gluing, or a combination thereof, i.e. the conductive ele-
ment 150 is fastened to the second surface 122 of the
dielectric disc by means of soldering and/or gluing.
[0026] The soldering and/or gluing ensures good con-
ductive contact between the dielectric disc 120 and the
coaxial resonator 160 and between the dielectric disc
120 and the conductive element 150. In more detail, the
first surface 121 of the dielectric disc 120 being provided
with a metallic layer or being at least partially metallised,
is fastened to the second side 162 of the coaxial reso-
nator 160 by means of soldering or gluing, or a combi-
nation thereof. Likewise, the second surface 122 of the
dielectric disc being provided with a metallic layer or be-
ing at least partially metallised, is fastened to the con-
ductive element 150 by means of soldering or gluing, or
a combination thereof. The fastening is conductive,
whether it is soldered, glued or a combination thereof.
[0027] Figure 2 is an illustration of a cross section of
a filter housing 110 comprising a filter chassis 130 and
filter cover 140, which may also be referred to as a lid. A
filter cavity 135 is comprised in the filter housing 110/
filter chassis 130. The filter cover/lid 140 comprises first
contact means 141. The filter housing 110 comprises the
filter chassis 130 and the cover/lid 140.
[0028] Figures 2 and 5 illustrate two embodiments of
a filter housing 110 comprising a filter chassis 130 and
filter cover 140, which in this disclosure may also be re-
ferred to as a lid 140.
[0029] The conductive element 150 may be adapted
to be in conductive contact at the first end 141 of filter
cover/lid 140 with a screw 144, also referred to herein as
a first fastening screw
[0030] Figure 3 is an illustration of a first fastening
screw 144 that may be placed in the filter cover 140 and
a tuning screw 180 optionally being placed (or inserted)
axially in the middle of first fastening screw 144. Figure
3 also illustrates a nut 182 fastening the tuning screw
180 to first fastening screw 144. The first fastening screw
144 may be connected (or fastened or in contact with) to
filter cover 140 by first contact means 141. It shall be
pointed out that the tuning screw may be a self-locking
screw, wherein the nut 182 is not needed. However, Fig-
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ure 3 discloses an exemplifying embodiment in which the
nut 182 fastens the tuning screw 180 to the first fastening
screw 144. Figure 3 also illustrates the fastening screw
144 comprising threads 145, 146, the tuning screw 180
comprising threads 181, and also the filter cover/lid 140
comprising threads 143 in order for the respective ele-
ments to engage in one another. Figure 3 further illus-
trates the filter cover/lid 140 that may comprise projecting
elements 142. Figure 4 also illustrates the coaxial reso-
nator 160 comprising projecting elements 163 and the
conductive element 150 comprising projecting elements
151. The projecting elements provides, as described
above, improved conductive contact between coaxial
resonator 160 and the housing/chassis 110/130 on the
first side of coaxial resonator 161 and improved conduc-
tive contact between conductive element 150 and the
lid/cover 140 on the side of the conductive element 150
respectively.
[0031] Consequently, the resonator 160 may further
being adapted for receiving a tuning screw 180 arranged
in a hole in the first fastening screw 140 and in the hole
in the dielectric disc 120, and optionally also in the coaxial
resonator 160.
[0032] By means of the tuning screw, the coaxial res-
onator may be tuned in order to tune frequency to the
desired/required value.
[0033] In an embodiment, the tuning screw 180 is fas-
tened by means of a nut 182 to the first fastening screw
144.
[0034] By means of the nut 182, the tuning screw may
be held in place so that the coaxial resonator 160 does
not lose its tuning due to the tuning screw moving from
its position in which the coaxial resonator is tuned ac-
cording to requirements.
[0035] The coaxial resonator 160 may further be adapt-
ed for being fastened to a filter chassis 130.
[0036] Since the coaxial resonator typically is to be
used as a part of e.g. a filter, the coaxial resonator may
be adapted for being fastened to a filter chassis 130.
There are different ways of fastening the coaxial resona-
tor 160 to the filter chassis 130 as is explained in more
detail below.
[0037] The coaxial resonator may be fastened in bot-
tom of the filter chassis 130 with a screw 170, which is
also referred to as a coaxial resonator fastening screw
170. The fastening screw 170 may be integrated in the
coaxial resonator 160 at the first side 161, or the fastening
screw 170 may be a separate screw, wherein the coaxial
resonator comprises a whole in the first side 161 through
which the separate screw may be arranged to fasten the
coaxial resonator 160 to the filter chassis 130.
[0038] The embodiments of the coaxial resonator may
have several advantages. One possible advantage is that
the embodiments may enable smaller filters at lower fre-
quencies. The coaxial resonator may improve power
handling which may be important with reduced size of
filter. The quality factor may be improved. The air gap
between cover lid and top surface of conventional coaxial

resonator is replaced by a dielectric disc which may make
temperature shift of frequency easier to control by choos-
ing of proper thermal expansion coefficient of dielectric
disc.
[0039] By having the conductive element being part of
the coaxial resonator, not only is a better contact between
the dielectric material and the conductive element
achieved, but also, having the conductive element being
relatively thin thereby somewhat flexible, the conductive
element compensates for expansion and/or shrinking of
the material of e.g. the housing of the filter due to tem-
perature changes.
[0040] Further, the coaxial resonator described herein
is also easily replaceable since it is fastened to the filter
by being inserted into a hole of the lid or cover of the
filter, the filter comprising a housing comprising a chassis
and the lid/cover. The chassis may have one or more
cavities and the cover/lid has one or more holes corre-
sponding to the cavities. The coaxial resonator described
herein may be inserted into the hole of the cover/lid,
thereby being positioned in one of the cavities of the chas-
sis. Once inserted into the hole, the coaxial resonator
may be screwed or otherwise fastened to the bottom or
the floor of the chassis and also being fastened to the
cover/lid by means of being screwed in the lid/cover. In
this manner, the coaxial resonator may be removed from
the filter if necessary, for example if it malfunctions and
needs to be replaced. A new coaxial resonator may then
be inserted into the hole and fastened as described above
and then optionally also tuned.
[0041] Embodiments herein also relate to a filter 200
comprising a housing 110, comprising a lid/cover 140
and a chassis 130 having one or more cavities 135 adapt-
ed for receiving a coaxial resonator 160 according to any
of the embodiments described above.
[0042] The coaxial resonator may generally be used
in a filter, e.g. in a base station, such as a radio base
station, eNodeB, Remote Radio Head etc. The filter gen-
erally comprises a housing with cavities and a lid or cover.
The coaxial resonator may be inserted into the filter, i.e.
the housing, through respective holes in the lid or cover.
[0043] A filter typically comprises a housing comprising
of a lid/cover and a chassis having one or more cavities
adapted for receiving resonators according to prior art.
The filters according to prior art generally have to be rel-
atively large or high due to the length/height of the prior
art resonators. The filter according to the solution is
adapted to receive one or more coaxial resonators ac-
cording to any of the embodiments described above
and/or according to any of the attached claims.
[0044] The lid/cover 140 may comprise one or more
holes with relation to the one or more cavities 135 to
accommodate respective coaxial resonator(s).
[0045] Generally, a filter comprises a plurality of reso-
nators or coaxial resonators. Consequently, the lid/cover
140 may comprise a plurality of holes in order to accom-
modate the plurality of coaxial resonators. Each coaxial
resonator may be tuned to a specific frequency that is
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required to achieve desired filter response. All resonators
may be tuned to optimal frequencies that results that the
filter has required filter response.
[0046] The filter 200 may further be adapted for releas-
ably receiving and holding respective coaxial resona-
tor(s) 160 by inserting respective coaxial resonator(s)
160 through respective holes in the lid/cover 140 of the
housing 110 and fastening respective coaxial resona-
tor(s) 160 to the chassis 130 by means of the coaxial
resonator fastening screw 170 and fastening respective
coaxial resonator(s) 160 to the lid/cover 140 by means
of the first fastening screw 144.
[0047] Generally, in prior art, the coaxial resonators
are fixed in the lid/cover, in such a way that the replace-
ment of a malfunctioning coaxial resonator becomes very
burdensome. One solution in prior art for fixing the coaxial
resonators to the lid/cover comprises pressing the reso-
nator(s) from underneath the lid/cover. Then the lid/cover
is mounted onto the chassis. Consequently, not only is
there is risk of damage to the resonator(s) when being
pressed with force to engage in the lid/cover, but also
when replacing a malfunctioning coaxial resonator, the
whole filter has to be disassembled by removing the
lid/cover from the chassis and then replacing the coaxial
resonator from underneath.
[0048] With embodiments of the filter and the coaxial
resonator described herein, the coaxial resonator(s)
is/are inserted from above, instead of underneath, into
the lid/cover and then fastened by means of the first fas-
tening screw 144. In this manner, in case a coaxial res-
onator malfunctions, it can easily be replaced by simply
unfastening the first fastening screw 144 and the coaxial
resonator fastening screw 170 and then remove the mal-
functioning coaxial resonator and inserting a new one,
and then fastening the new coaxial resonator by means
of the first fastening screw 144 and the coaxial resonator
fastening screw 170. There is no need of disassembly of
the filter in order to replace a coaxial resonator.
[0049] Alternative solutions to having the conductive
element form part of the coaxial resonator by means of
being soldered or glued on top of the dielectric material
is to have the conductive element as part of the lid or
cover. However, there is a serious drawback in such a
solution, since it becomes more difficult to ensure a good
contact between the dielectric material and the cover.
Any imperfection of the contact may result in a deterio-
ration of resonator RF performance and the filter re-
sponse may be deteriorated in such a way that the whole
filter response is no longer acceptable. In one solution
the additional elastic part is placed on the part of the lid
that corresponds to the conductive element area. Further
on, this elastic part is then pressed by a nut that is
screwed into the lid. In such solution the area of lid that
corresponds to the conductive element is additionally
pressed by the nut other the elastic part. The elastic part
is intended to compensate the length expansion due to
temperature variations.
[0050] In the alternative solution, wherein the conduc-

tive element is a part of the lid/cover, replacement of a
malfunctioning coaxial resonator entails removing the
hole cover/lid, replacing the coaxial resonator and then
fastening the cover/lid to the chassis again and then all
the coaxial resonators may need to be tuned in order for
the filter to work satisfactorily.

Claims

1. A filter assembly (100) comprising a lid/cover (140),
a first fastening screw (144), and a resonator, the
resonator comprising a coaxial resonator (160) hav-
ing a first side (161) and a second side (162), the
resonator (160) comprising a dielectric disc (120)
having a first surface (121), a second surface (122)
and a hole, wherein the dielectric disc (120) is on top
of the coaxial resonator (160), wherein the second
side (162) of the coaxial resonator (160) is connected
to the first surface of the dielectric disc (121), char-
acterised in that the resonator (160) further com-
prises a thin and flexible conductive element (150)
connected to the second surface (122) of the dielec-
tric disc, wherein the first surface (121) of the dielec-
tric disc (120) is fastened to the second side (162)
of the coaxial resonator (160) by means of soldering
and/or gluing, wherein the conductive element (150)
is fastened to the second surface (122) of the die-
lectric disc by means of soldering and/or gluing,
wherein the conductive element (150) is adapted to
be in conductive contact with a first end (141) of the
filter cover/lid (140) by means of the first fastening
screw (144).

2. The filter assembly (100) according to claim 1,
wherein i) the dielectric disc is provided with a me-
tallic layer on at least parts of its surfaces (121, 122),
or ii) at least parts of the surfaces (121, 122) of the
dielectric disc (120) are metallised.

3. The filter assembly (100) according to any of claims
1-2, further being adapted for receiving a tuning
screw (180) arranged in a hole in the first fastening
screw (140) and in the hole in the dielectric disc
(120), and optionally also in the coaxial resonator
(160).

4. The filter assembly (100)according to claim 3, where-
in the tuning screw (180) is fastened by means of a
nut (182) to the first fastening screw (144).

5. The filter assembly (100)according to any of claims
1-4, further being adapted for being fastened to a
filter chassis (130).

6. The filter assembly (100) according to claim 5,
wherein the coaxial resonator is adapted for being
fastened to the filter chassis (130) by means of a
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coaxial resonator fastening screw (170).

7. The filter assembly (100)according to claim 6, where-
in the coaxial resonator fastening screw (170) is a)
integrated in the coaxial resonator at the first side
(161), or b) a separate screw, wherein the coaxial
resonator comprises a hole in the first side (161)
through which the separate screw may be arranged
to fasten the coaxial resonator (160) to the filter chas-
sis.

8. The filter assembly (200) according to any of claims
1-7, further comprising a housing (110), comprising
said lid/cover (140) and a chassis (130) having at
least one cavity (135) receiving said coaxial resona-
tor (160).

9. The filter assembly (200) according to claim 8,
wherein the lid/cover (140) comprises one or more
holes with relation to the one or more cavities (135)
to accommodate respective coaxial resonator(s).

10. The filter assembly (200) according to claim 8 or 9,
further being adapted for releasably receiving and
holding respective coaxial resonator(s) (160) by in-
serting respective coaxial resonator(s) (160) through
respective holes in the lid/cover (140) of the housing
(110) and fastening respective coaxial resonator(s)
(160) to the chassis (130) by means of the coaxial
resonator fastening screw (170) and fastening re-
spective coaxial resonator(s) (160) to the lid/cover
(140) by means of the first fastening screw (144).

Patentansprüche

1. Filteranordnung (100) umfassend einen/eine De-
ckel/Abdeckung (140), eine erste Befestigungs-
schraube (144), und einen Resonator, wobei der Re-
sonator umfasst
einen koaxialen Resonator (160) mit einer ersten
Seite (161) und einer zweiten Seite (162), der Re-
sonator (160) eine dielektrische Scheibe (120) mit
einer ersten Oberfläche (121), einer zweiten Ober-
fläche (122) und einem Loch umfassend, wobei die
dielektrische Scheibe (120) auf dem koaxialen Re-
sonator (160) ist, wobei die zweite Seite (162) des
koaxialen Resonators (160) mit der ersten Oberflä-
che der dielektrischen Scheibe (121) verbunden ist,
dadurch gekennzeichnet, dass
der Resonator (160) weiter ein dünnes und flexibles
leitendes Element (150) umfasst, das mit der zweiten
Oberfläche (122) der dielektrischen Scheibe verbun-
den ist,
wobei die erste Oberfläche (121) der dielektrischen
Scheibe (120) mittels Löten und/oder Kleben an der
zweiten Seite (162) des koaxialen Resonators (160)
befestigt ist, wobei das leitende Element (150) mit-

tels Löten und/oder Kleben an der zweiten Oberflä-
che (122) der dielektrischen Scheibe befestigt ist,
wobei das leitende Element (150) angepasst ist, in
leitendem Kontakt mit einem ersten Ende (141)
der/des Filterabdeckung/-deckels (140) mittels der
ersten Befestigungsschraube (144) zu sein.

2. Filteranordnung (100) nach Anspruch 1, wobei i) die
dielektrische Scheibe mit einer metallischen Schicht
auf mindestens Teilen ihrer Oberflächen (121, 122)
bereitgestellt ist, oder ii) mindestens Teile der Ober-
flächen (121, 122) der dielektrischen Scheibe (120)
metallisiert sind.

3. Filteranordnung (100) nach einem der Ansprüche
1-2, die weiter angepasst sind, eine Abstimmschrau-
be (180) zu empfangen, die in einem Loch in der
ersten Befestigungsschraube (140) und in dem Loch
in der dielektrischen Scheibe (120), und wahlweise
auch in dem koaxialen Resonator (160) angeordnet
ist.

4. Filteranordnung (100) nach Anspruch 3, wobei die
Abstimmschraube (180) an der ersten Befestigungs-
schraube (144) mittels einer Mutter (182) befestigt
ist.

5. Filteranordnung (100) nach einem der Ansprüche
1-4, die weiter angepasst ist, an einem Filterchassis
(130) befestigt zu werden.

6. Filteranordnung (100) nach Anspruch 5, wobei der
koaxiale Resonator angepasst ist, an dem Filter-
chassis (130) mittels einer koaxialen Resonatorbe-
festigungsschraube (170) befestigt zu werden.

7. Filteranordnung (100) nach Anspruch 6, wobei die
koaxiale Resonatorbefestigungsschraube (170) a)
in dem koaxialen Resonator an der ersten Seite
(161) integriert ist, oder b) eine separate Schraube
ist, wobei der koaxiale Resonator ein Loch in der
ersten Seite (161) umfasst, durch das die separate
Schraube angeordnet werden kann, um den koaxi-
alen Resonator (160) an dem Filterchassis zu be-
festigen.

8. Filteranordnung (200) nach einem der Ansprüche
1-7, weiter umfassend ein Gehäuse (110), das
den/die Deckel/Abdeckung (140) und ein Chassis
(130) umfasst, das mindestens einen Hohlraum
(135) aufweist, der den koaxialen Resonator (160)
empfängt.

9. Filteranordnung (200) nach Anspruch 8, wobei
der/die Deckel/Abdeckung (140) ein oder mehrere
Löcher mit Bezug auf die einen oder mehrere Hohl-
räume (135) umfasst, um jeweilige koaxiale Reso-
nator(en) unterzubringen.
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10. Filteranordnung (200) nach Anspruch 8 oder 9, die
weiter angepasst ist, jeweilige koaxiale Resona-
tor(en) (160) lösbar zu empfangen und halten, durch
Einfügen von jeweiligen koaxialen Resonator(en)
(160) durch jeweilige Löcher in dem/der Deckel/Ab-
deckung (140) des Gehäuses (110) und Befestigen
von jeweiligen koaxialen Resonator(en) (160) an
dem Chassis (130) mittels der koaxialen Resonator-
befestigungsschraube (170) und Befestigen von je-
weiligen koaxialen Resonator(en) (160) an dem/der
Deckel/Abdeckung (140) mittels der ersten Befesti-
gungsschraube (144).

Revendications

1. Ensemble filtre (100) comprenant un couvercle/ca-
che (140), une première vis de fixation (144) et un
résonateur, le résonateur comprenant un résonateur
coaxial (160) présentant un premier côté (161) et un
second côté (162), le résonateur (160) comprenant
un disque diélectrique (120) présentant une premiè-
re surface (121), une seconde surface (122) et un
trou, dans lequel le disque diélectrique (120) est sur
le dessus du résonateur coaxial (160), dans lequel
le second côté (162) du résonateur coaxial (160) est
relié à la première surface du disque diélectrique
(121),
caractérisé en ce que le résonateur (160) com-
prend en outre un élément conducteur mince et sou-
ple (150) relié à la seconde surface (122) du disque
diélectrique,
dans lequel la première surface (121) du disque dié-
lectrique (120) est fixée au second côté (162) du
résonateur coaxial (160) par soudage et/ou collage,
dans lequel l’élément conducteur (150) est fixé à la
seconde surface (122) du disque diélectrique par
soudage et/ou collage, dans lequel l’élément con-
ducteur (150) est adapté pour être en contact con-
ducteur avec une première extrémité (141) du cou-
vercle/cache (140) du filtre au moyen de la première
vis de fixation (144).

2. Ensemble filtre (100) selon la revendication 1, dans
lequel i) le disque diélectrique est pourvu d’une cou-
che métallique sur au moins certaines parties de ses
surfaces (121, 122) ou ii) au moins certaines parties
des surfaces (121, 122) du disque diélectrique (120)
sont métallisées.

3. Ensemble filtre (100) selon l’une quelconque des re-
vendications 1 à 2, étant adapté en outre pour rece-
voir une vis de réglage (180) agencée dans un trou
de la première vis de fixation (140) et dans le trou
du disque diélectrique (120), et éventuellement aus-
si dans le résonateur coaxial (160).

4. Ensemble filtre (100) selon la revendication 3, dans

lequel la vis de réglage (180) est fixée au moyen
d’un écrou (182) à la première vis de fixation (144).

5. Ensemble filtre (100) selon l’une quelconque des re-
vendications 1 à 4, étant adapté en outre pour être
fixé à un châssis de filtre (130).

6. Ensemble filtre (100) selon la revendication 5, dans
lequel le résonateur coaxial est adapté pour être fixé
au châssis de filtre (130) au moyen d’une vis de fixa-
tion de résonateur coaxial (170).

7. Ensemble filtre (100) selon la revendication 6, dans
lequel la vis de fixation de résonateur coaxial (170)
est a) intégrée dans le résonateur coaxial sur le pre-
mier côté (161) ou b) une vis séparée, dans lequel
le résonateur coaxial comprend un trou dans le pre-
mier côté (161) au travers duquel la vis séparée peut
être agencée pour fixer le résonateur coaxial (160)
au châssis de filtre.

8. Ensemble filtre (200) selon l’une quelconque des re-
vendications 1 à 7, comprenant en outre un boîtier
(110), comprenant ledit couvercle/cache (140) et un
châssis (130) comportant au moins une cavité (135)
recevant ledit résonateur coaxial (160).

9. Ensemble filtre (200) selon la revendication 8, dans
lequel le couvercle/cache (140) comprend un ou plu-
sieurs trous en relation avec les une ou plusieurs
cavités (135) pour loger un ou plusieurs résonateurs
respectifs.

10. Ensemble filtre (200) selon la revendication 8 ou 9,
étant adapté en outre pour recevoir de manière amo-
vible et maintenir un ou plusieurs résonateurs res-
pectifs (160) en insérant un ou plusieurs résonateurs
respectifs (160) dans des trous respectifs du cou-
vercle/cache (140) du boîtier (110) et en fixant un ou
plusieurs résonateurs respectifs (160) au châssis
(130) au moyen de la vis de fixation de résonateur
coaxial (170) et en fixant un ou plusieurs résonateurs
respectifs (160) au couvercle/cache (140) au moyen
de la première vis de fixation (144).
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